Venous congestive myelopathy associated with spinal dural arteriovenous fistulas (DAVFs) is a treatable disorder that can be controlled without sequelae if it is diagnosed at an early stage. It is important to consider spinal DAVFs in the differential diagnosis based on clinical history and neurologic examination. We report the unique case of a patient with DAVFs at the craniocervical junction presenting with occipital/neck pain associated with sleep.
Introduction
Spinal dural arteriovenous fistulas (DAVFs) are acquired arteriovenous shunts located within the spinal dura; they commonly occur at the thoracolumbar region in middle-aged men. Presenting symptoms and signs include slowly progressive venous congestive myelopathy with paraparesis, sensory impairment of the lower extremities, and bowel and bladder dysfunction (1, 2) . Only 2-5% of patients with spinal DAVFs show craniocervical junction involvement (3, 4) . The rare and nonspecific clinical presentation of such DAVFs may lead to delayed diagnosis and treatment, resulting in irreversible neurologic damage. We report the case of a patient with DAVFs at the craniocervical junction presenting with occipital/neck pain associated with sleep.
Case Report
A 76-year-old man with obstructive sleep apnea syndrome (OSAS) and congestive heart failure (CHF) was admitted to our hospital with sudden-onset paraplegia. He reported awakening at 2-3 AM (after sleeping for approximately 4 hours) with occipital/neck pain every night for 10 days before admission. The pain was sometimes described as "throbbing" and accompanied by nausea, but he experienced no visual or autonomic symptoms. His pain was moderately resolved after sitting for a few hours, and he experienced only mild pain later in the day. He was diagnosed with degenerative cervical disk disease by his local doctor and treated with analgesics, but the pain did not decrease. On admission, neurologic examination revealed mild dysarthria, complete flaccid paraplegia, impaired sensation, and vesicorectal dysfunction. T2-weighted magnetic resonance imaging of the brain and cervical spinal cord showed an abnormal hyperintense area extending from the left side of the medulla to C7, which was associated with cord swelling and perimedullary flow voids ( Fig. 1, 2 ). His symptoms progressed rapidly thereafter: he experienced severe muscle weakness in the upper extremities, and respiratory function became impaired 2 days after admission. Left vertebral angiography demonstrated DAVFs fed by the meningeal branch of the vertebral artery ( Fig. 3A-D) . Surgical treatment was impossible because of his rapidly worsening systemic conditions associated with CHF and aspiration pneumonia. Guglielmi detachable coil embolization of the vertebral artery was performed, because it was difficult and dangerous to insert a microcatheter into the feeding artery. No abnormal vessels were observed on the post-embolization angiogram ( Fig. 3E and F) . The occipital/neck pain improved dramatically within a few days, and paresis of both upper limbs gradually improved to a Manual Muscle Test score of 3/5 after 3 weeks.
Discussion
Spinal DAVFs are difficult to diagnose, and treatment is often delayed after the first symptoms appear. Since outcomes are worse with more severe neurologic deficits, it is important to consider spinal DAVFs in the differential diagnosis from the beginning, and appropriate radiologic examinations should be conducted promptly. The first symptom in the present patient was occipital/neck pain during sleep, with no obvious signs of myelopathy. The initial symptoms of spinal DAVFs typically include gait difficulties and sensory symptoms such as paresthesia and sensory loss, but also back pain possibly resulting from compression of the adjacent nerve root or traction of the dura (1, 2). These findings and the present patient's dramatic improvement after coil embolization likely indicate that the DAVFs at the craniocervical junction in our patient were related to the newonset refractory occipital/neck pain experienced during sleep.
Venous congestion with intramedullary edema is considered to be a causative mechanism of neurologic deterioration in spinal DAVFs (5, 6). Some reports have described patients with thoracolumbar spinal DAVFs who typically show slowly progressing paraparesis that may be acutely or subacutely exacerbated after physical activity, rapid infusion of methylprednisolone diluted in saline solution, or lumbar puncture, and may be secondarily caused by a further increase in venous hypertension (7) (8) (9) . While sleeping in the supine position, the present patient developed severe pain, which was alleviated after sitting for a few hours, and he only had mild pain during the day.
A possible explanation for the presentation of the present patient is that the increased venous pressure caused by CHF and OSAS while sleeping in the supine position may have resulted in occipital/neck pain (10, 11) . Moreover, venous pressure in the neck, where the DAVFs were located in the present patient, is generally approximately 20-40 mm Hg lower than the aortic pressure in the upright position, which is caused by gravity; in contrast, venous pressure in the thoracolumbar region, where spinal DAVFs are usually located, is generally approximately 20-40 mm Hg higher than the aortic pressure in the upright position. In the supine position, however, venous pressure in the neck can increase to the same level as that in the heart (12) . Although this report involves a single case description and the precise mechanism underlying this patient's clinical presentation remains unclear. We speculate that the occipital/neck pain that developed during sleep in our patient may have been caused by the increase in venous pressure related to his coexisting diseases and the position of the spinal DAVFs.
Occipital/neck pain is nonspecific and constitutes a common problem, especially in the elderly. This case illustrates that DAVFs at the craniocervical junction can be considered as one of the differential diagnosis of occipital/neck pain. Our observations, combined with previous reports, may suggest that changes in symptoms based on hemodynamic alterations may lead to an earlier diagnosis of spinal DAVFs.
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